INTRODUOTION
Cells of the gonad sheath of insects are frequently polyploid (White 1954) . The establishment in vitro of cell strains from the ovaries of the saturniid moth Antheraea eucalypti Scott (Grace 1962) raised the question of the ploidy of the cultured cells, especially in view of the fact that mammalian cell lines are frequently polyploid, even where the primary culture is taken from diploid tissues. Both cytological and cytochemical methods have been employed in an investigation of the chromosome complement of the Antheraea cell strains which have been subcultured now for 15-20 months (about 120 cell generations). An attempt has also been made to relate cell morphology to the levels of ploidy shown in culture.
Three of the four cell strains show an apparently stable coexistence of three morphologically distinct cell types ( Fig. 1) , designated 1, 2, and 3 by Grace (1962) . In cultures of the fourth strain two of these types predominate. 
II. MATERIALS AND METHODS

(a) Determination of the Ohromosome Number of Antheraea
The haploid and diploid chromosome numbers of A. eucalypti collected at Parkville, Vic., and the closely related A. helena White, from Black Mountain, Canberra, were obtained by study of the spermatogonial and maturation divisions in the pupal testis. No mitostatic agent was employed. The testis was dissected out and placed in distilled water for 5 min to allow osmotic expansion to occur. The material was then fixed for 10-15 min in 45% acetic acid, and stained and mounted as a squash preparation in lactic-orcein (Nicoletti, unpublished method). The same technique ,vas employed in studying the cells of the pupal ovary. Satisfactory preparations showing meiotic divisions were obtained from the testes of developing post-diapause pupae' and also from the testes of non-diapausing, summer-generation pupae at least 10 days old.
The small size of the chromosomes and their number at even moderate levels of ploidy would lead to difficulties in detecting aneuploidy if it occurred. In the present work, therefore, cells have been referred to a particular level of ploidy if the counts made agreed to within 10% with the nearest multiple of the diploid number.
(b) Cytological Observatio.,., on the Cell Strai.,., Direct chromosome counts from cells of the four strains of A. eucalypti established by Grace (1962) were made during the logarithmic phase of proliferation in culture medium containing 5% heat-treated haemolymph of A. eucalypti (Grace, loc. cit.) . In some cases 10% haemolymph from A. pernyi Guerin replaced the conspecific blood. Cultures were incubated at 28-30"C. The cell suspension was centrifuged at approximately 200 g for 5 min and the pellet of cells obtained was fixed in situ for 15 min without disturbance, either directly in 45% acetic acid, or in this fluid after osmotic expansion for 2 min in distilled water. Addition of a mitostatic agent proved unnecessary; an adequate number of dividing nuclei in which the chromosomes could be counted was obtained from untreated cultures.
Chromosome counts on circulating haemocytes of diapausing pupae of A. eucalypti were made using preparations fixed and stained as described above after the cells had been spun down from the haemolymph. Due to the growth and fixation of the cells in situ on the coverglass: the nuclei were generally of uniform thickness and shape. Preparations of this kind were found to be particularly well suited to photometric measurement because the nuclei were all complete and showed low optical density.
A cytophotometer (Lison 1950) equipped with an interference filter of transmission maximum 510 mIL was used to estimate the relative DNA content of the cells. Nuclear diameters were determined with a micrometer screw ocular; only nuclei which could satisfactorily be regarded as circular or elliptical for the purpose of area determination were used. A comparison of estimates of nuclear area (based on planimeter measurements in photographic enlargements) indicated good agreement, but-even so the estimation of nuclear volume appears likely to be an important source of error in the determination of relative DNA content under these conditions.
The distribution of DNA and RNA in cells cultured in vitro was studied by means of the methyl green-pyronin Y method of Kurnick (1955) . The cells were grown on coverglasses as described above and fixed in ethanol-acetic acid-formalin (6 : 2 : 1 v Iv) for 20 min. Other preparations were similarly stained after removal of RNA by extraction in ribonuclease solution or in 10% perchloric acid at 4°0 for 12 hr. Extraction of both RNA and DNA was accomplished with 5% perchloric acid at 60'C for 5 min (Pearse 1960).
In some instances cells were also fixed in formalin vapour and subsequently stained with leueo-basic fuchsin and light green.
III. OBSERVATIONS (a) Ohromosome Number of Antheraea
The chromosome complements of most species of Lepidoptera are difficult to determine with certainty in somatic tissues. Reliable counts of the haploid number, however, can be obtained at meiosis. A. eucalypti males showed 25 bivalents at first metaphase. In this species a total of approximately 40 nuclei from eight male pupae
II'.
t:JI I~ 10 f1- were observed ( Fig. 2 ; Plate 1, Fig. 1 ). Certain cysts of late metaphase nuclei gave consistent counts of 37-38 or 41--44. Such configurations apparently consist of both univalents and bivalents. In a fe\v favourable spermatogonial divisions it was possible to confirm that the diploid complement of this species is 50.
The haploid chromosome number of A. helena, determined from first metaphase counts of 15 cells from three males, is also 25. In neither species does the sexchromosome bivalent become heteropycnotic or display differential behaviour.
Lactic-orcein squash preparations of both pupal ovary and testis are favourable for chromosome counts of the gonad sheath nuclei. These range in ploidy from 2n 
(c) Cytochemical Observations of the Cell Strains
In an attempt to correlate chromosome number with cell morphology, the relative amount of DNA in the nuclei of cells of known morphological type was estimated by Feulgen cytophotometry (Fig. 3) . Comparison was made only between cells stained and fixed on a single coverglass and possible error due to differences in the time or It must be remembered that the cell population adherent to the coverglass is not necessarily equivalent to the floating population, but it is probably significant that direct counts of the chromosome complements of suspended cells indicate that diploidy is also less common than higher ploidy under these' conditions.
Overlap of the estimated DNA content of cells which appeared to differ in ploidy may in part be due to experimental error such as that involved in estimation of nuclear volume. The possibility also exists that some intermediate values are due to the resting-stage synthesis of DNA in certain cells (Wall,er and Yates 1952) .
The cytochemical identification of RNA by conventional extractive procedures in conjunction with methyl green-pyronin staining enabled a comparison to be made of the distribution of RNA in strain cells of different morphology, and facilitated counts of nucleoli. Although no quantitative measurements were made, RNA content appears to be to some extent independent of ploidy. There is apparently an inverse relation between cell diameter and the intensity of pyronin staining of the cytoplasm. The number of separately distinguishable nucleoli present is highly variable, but type 3 cells show a more restricted range (0-5) and lower mean than types 1 and 2 (range 2-c.14). This provides further evidence of the greater heterogeneity of the type 1 and type 2 cells with respect to the degree of ploidy developed, as well as indicating the generally higher levels represented in these two olasses. The number of nucleoli present in a nucleus cannot be used alone as a reliable indicator of ploidy because of the tendency of multiple nucleoli to fuse (White 1954.) .
IV. D,SCUSSION
The close resemblances of the karyotypes of A. eucalypti and A. helerm, as well as their morphological similarity, suggest that these two species are closely related. Further, cell strains derived from A. eucalypti grow equally well whether the medium is enriched with A. hele1W or conspecific haemolymph. For equivalent growth, A. eucalypti cells need a higher concentration of blood if this is derived from the Japanese species, A. pernyi Guerin, and also require time to adapt to medium containing blood of the latter species (Grace, unpublished data) . The work of Kadota (quoted by Makino 1951), and especially of Kawaguchi (1934) has established the haploid number of A. pernyi as 49. A. pernyi is therefore probably not closely related to A. eucalypti and A. helerm. It is of some interest that irregularities in the behaviour of some of the bivalents occurs in certain nuclei during metaphase of the first meiotic division in Antheraea.
A comparable situation has been observed in detail by Srivastava and Gupta (1962) during a study of spermatogenesis in the-saturniid moth Philosamia ricini. These authors noted peculiarities of bivalent formation in about 10%, of spermatocytes. Affected nuclei contain a varying proportion of bivalents and univalents at first metaphase. In Philosamia the distribution of chromosomes to the secondary spermatocytes proceeds normally in these nuclei, in spite of the precocious separation (or failure of pairing).
The cell 
